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(57) A data transmission system includes a low 
bandwidth two way transmission network (103,104) 
which is employed to arrange access to and use of a 
wide bandwidth bearer channel (105,106) to facilitate 
the transmission of data at a wide bandwidth enhancing 
the efficiency of data transmission. In one embodiment, 
a low bandwidth telecommunication service (103,104) 
is used to set up a wide band channel connection on a 
wide band telecommunication service (105,106) to al- 
low the user to communicate high speed data without 
the necessity of overhead addressing and accessing 
communications on that channel. 
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D scription 

Fi Id of th Invention 

This invention relates to data transmission networks 
and in particular to a wireless data transmission system 
in which access and mediation are performed at low in- 
formation rates over a narrow bandwidth channel and in 
which data transmission is over a wide bandwidth chan- 
nel selected, set up and supervised and maintained by 
the narrow bandwidth channel. 

Background of the Invention 

Use of low bandwidth communication channels for 
the transmission of data is both highly inefficient and time 
consuming in the use of the communication channel. 
Low bandwidth channels are normally selected for data 
transmission because that is the channel initially used to 
access and mediate the data transmission and since 
most wireless systems use a common system for a plu- 
rality of functions. A data channel may be set up on a 
broad band channel and then used for data transmission; 
but such use of a broad band channel for access and 
mediation is inefficient because the traditional set up 
techniques are designed to use low bandwidth transmis- 
sion channels. 

Summary of the Invention 

According to the invention, a data transmission sys- 
tem is provided as claimed in claim 1 . A data transmis- 
sion system, embodying the principles of the invention, 
includes a low bandwidth two way transmission network 
which is employed to arrange access to and control use 
of a wide bandwidth bearer channel to facilitate the trans- 
mission of data at a wide bandwidth, enhancing the effi- 
ciency of data transmission. In one embodiment a low 
bandwidth telecommunication service is used to set up 
a wide band channel connection on a wide band tele- 
communication service to allow the user to communicate 
high speed data without the necessity of overhead ad- 
dressing and accessing communications on that wide 
band channel. The low bandwidth channel and wide 
bandwidth channel may be in entirely different 
bands/ranges of the radio spectrum. 

In a particular embodiment, a terminal including a 
cellular radio modem and a wireless ISDN (W-ISDN) mo- 
dem are included as co-resident in a mobile radiotele- 
phone terminal. Upon power-on of a cellular terminal, the 
terminal acquires an overhead channel permitting the set 
up of a conventional cellular channel for low band width 
voice communication. The call initiator may then request 
a high data rate channel (i.e. super channel) in which the 
set up and selection of the data transmission rates are 
the choice of the initiator. 

In the process of super channel set up, the origina- 
tion of the call is arranged on a low rate communication 



system and a data transmission connection is deter- 
mined between the origination and termination. The call- 
er requests assignment of a wide band data channel and 
a wide band modem of the terminals is enabled. The call- 
5 er is assigned a wide band channel which is dedicated 
to transmission of his data and is identified by a specific 
code. Upon acknowledgment of this connection, the 
wide band channel is assigned and data transmission is 
carried over this channel. During the data transmission 
the low bandwidth cellular channel remains available to 
the caller for further control signaling. The wide band 
channel may be two way although for typical data trans- 
mission the flow is in one direction. 

In another embodiment the cellular handset and the 
wide bandwidth modem are preprogrammed to connect 
to a preselected wide bandwidth data transmission sys- 
tem. 

The modems may be programmed to use cellular 
TDMA and W-ISDN simultaneously for voice and data. 

Brief Description of the Drawing 

FIG. 1 is a block schematic of the components of a 
data transmission system to implement access to 
wide band transmission channels through low band 
width overhead channels; 

FIG. 2 is a diagram illustrating an illustrative assign- 
ment of channel frequencies to implement the data 
transmission system of FIG. 1; 

FIG. 3 is a flow chart illustrating the method of imple- 
menting initialization of the data transmission sys- 
tem; 

FIG. 4 is a flow chart illustrating the method of imple- 
menting origination of the data transmission system; 
and 

FIG. 5 a flow chart illustrating the method of imple- 
menting acknowledgment of the data transmission 
system set up; 

Detailed Description 

A combination of wireless communication compo- 
nents for enabling set up of a high data rate channel for 
data transmission through a low rate transmission chan- 
nel is shown in the FIG. 1. The components shown, 
which may be those of a TDMA (i.e. time division multiple 
access) communication system, include a base station 
101 and a wireless communicator 102. The base station 
connects to a landline public telephone network 100. In- 
cluded at the base station are a narrow band network 
interface 113 operative at cellular system frequencies 
connected to the landline network 100 and a wide band 
network interface 1 15 operative at the data rate frequen- 
cy and also connected to the landline network 1 00. A su- 
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per channel service coordinator manager 1 09 is included 
to co-ordinate activities of a cellular transceiver 103 and 
a wireless ISDN transceiver 105, located at the base sta- 
tion 101. 

The cellular transceiver 103 portion of the base sta- 
tion 101 includes a controlling micro computer 1 23 which 
is connected to control the narrow band network inter- 
face and the frequency synthesizer 1 43 of the transceiv- 
er. The frequency synthesizer 1 43 is connected to supply 
frequency to both the narrow band receiver 1 33 and the 
narrow band transmitter 153. Both receiver 133 and 
transmitter 135 are connected through a duplexer 163 
including filters to an antenna 173. 

The wireless ISDN 1 05 portion includes a micro con- 
troller 1 25 connected to control a frequency synthesizer 
145 which in turn supplies frequency signals to a wide 
band (super channel) receiver 1 35 and a wide band (su- 
per channel) 1 55. Both receiver 1 35 and transmitter 1 55 
are connected to the duplexer filter 165 which in turn is 
connected to the antenna 175. The controlling micro 
computers 1 23 and 1 25 are connected to each other and 
to the super channel service coordinator manager 101 

The personal communicator 102 includes a narrow 
band cellular system transceiver 104 and a wireless 
ISDN wide band transceiver 106. A micro controller 157 
operates as a media manager to coordinate the activities 
of the transceivers 104and 106. Its function is analogous 
to the function of the super channel service coordinator 
manager 101 of the base station. The micro controllers 
101 and 1 57 may determine what type of media is being 
sent to allow use of a wide band channel; a normal cel- 
lular channel or a combination of the two. They may ad- 
ditionally change the media form one form to another 
such as text to speech; video to still image; etc. for trans- 
mission over alternative channel bandwidths. 

The cellular system transceiver 104 includes a user 
interface 1 1 4 for control and voice input and voice output. 
Control is provided by a micro controller 124 connected 
to the interface 1 1 4 and connected to control the frequen- 
cy synthesizer 144. The frequency synthesizer 144 sup- 
plies frequency signals to a narrow band transmitter 1 34 
and to a narrow band receiver 154. Both are connected 
to antenna 174, via a duplex filter 164. 

The wide band communicator 106 has a user inter- 
face 116 which is designed to handle high speed data 
and multi-media signals. A micro controller 126 is con- 
nected to interface 116 and to a frequency synthesizer 
146, which is in turn connected to supply frequency sig- 
nals to a wide band (super channel) transmitter 1 36 and 
a wide band (super channel) receiver 156. These are 
both connected to antenna 1 76, via the duplex filter 166. 

An illustrative frequency band structure for operation 
of a data transmission system embodying the principles 
of the invention is diagramaticaHy illustrated in FIG. 2. 
Frequency ranges are shown in the band of frequencies 
listed across the top of the figure. The frequencies range 
from the cellular band between 825 to 890 MHz to the 
PCS frequencies from 1800 to 2200 MHz, the ISM fre- 



quencies 2400 to 2500 MHz (.e.g. an Industrial Scientific 
and Medical band specified by the FCC), the POFMS 
frequency band at 6000 MHz (Private Operational Fixed 
Microwave Service band specified by the FCC) and high- 

5 er frequency light IR bands. The set up channel group 
or frequencies are shown for both A and B service pro- 
viders and are the frequencies used for cellular commu- 
nications to set up the data bearer channels. 

The various bearer channels for data transmission 

10 may be for any transmit or receive frequency illustrated 
or may comprise any other available high frequency 
channel, since frequencies according to the invention 
are not limited to the frequencies enumerated herein. 
The frequencies utilized presently for the W-ISDN sys- 

15 tern in the PCS, 1 5M and POFMS bands are however 
the preferred embodiment. Each band of frequencies 
provides two way communication and includes duplex 
transmit and receive channels. One way channels may 
be utilized when suitable. 

20 The process of initially opening a wide band data 
bearer channel (super channel) is shown in the flow chart 
of FIG. 1 . The process begins as shown in the block 301 
with the turning on of a handset. The handset operates 
to acquire a cellular set up channel, as indicated in the 

25 block 303. The system inquires, upon user request, to 
determine if the communication system has an available 
super channel for data transmission as indicated in the 
decision block 305. If no super channel is available the 
process flow proceeds to the input of decision block 31 1 

30 for normal cellular operation. If a super channel bearer 
channel is available, the flow proceeds to block 307 in 
which system or user instructions determine the hard- 
ware configuration to access and accommodate the re- 
quirements for data transmission. 
- 35 An inquiry is made to determine if the communicator 
has the equipment to support a super channel data bear- 
er as indicated in the decision block 309. If it does not, 
regular cellular operation at cellular frequencies is pro- 
vided for the data transmission as indicated in the block 

40 311. If support is found for a super channel bearer chan- 
nel the access privilege data is retrieved, as per block 
313, from a memory which may be a user smart card to 
determine the level of service subscribed to and access 
to a super channel as per the decision block 315. If no 

45 super channel privilege exists the flow returns to block 
31 1 and cellular channels are used for the data transmis- 
sion. 

If a super channel privilege is in effect the user is 
notified by an indicator indicating super channel availa- 

50 bility indicated in block 317. A subsequent system inquiry 
determines if the request for a super channel is by user 
origination, as per decision block 319, or by a page re- 
quest from a base station, as per block 323. The decision 
results appear in the originating or paging terminating 

55 units 321 or 325 to determine further processing. 

The origination response is followed by the super 
channel operation process of FIG. 4. The origination ter- 
minal 401 is followed by a determination of the user me- 
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dia equipment and of the data transmitter as indicated in 
the instructions of block 403. A decision inquiry : as per 
block 405 : inquires if a super channel bandwidth is re- 
quired for the intended data transmission. If this band- 
width is not required the call is continued as a standard 5 
cellular call. If the wide bandwidth is required the request 
for a super channel is made through the cellular system 
as is indicated in the block 409. An illustrative list of some 
channel options is listed in he block 425 and includes a 
duplex super channel to combinations of cellular and su- 10 
per channel transmission channels. The options may in- 
clude simultaneous use of cellular TDMA and W-ISDN 
for voice and data transmission. 

A subsequent inquiry, as per decision block 41 1 , de- 
termines if the desired channel assignment has been is 
made. The process flow continues only after the assign- 
ment has been received and the super channel RF mo- 
dem is activated and tuned to a super channel as per 
block 41 3. In tuning to a super channel the user may se- 
lect a channel or the mobile modem may be preset to 20 
tune to a predetermined super channel. The super chan- 
nel connection is acknowledged in block 41 5 and the cel- 
lular TDMA channel is maintained or dropped as re- 
quired by the nature of the data transmission. 

In the case of a request for a super channel that orig- 25 
inates with a base station as in the case of a landline 
originated call begins with the page signal as per block 
501 . The media type to handle the call is determined in 
the block 503 and a subsequent decision block 505 in- 
volves determining if a super channel is required for the 30 
data transmission. If not the cellular call is continued to 
handle the data transmission as per block 507. The proc- 
ess of block 509 determines the hardware configuration 
if the super channel is deemed to be desirable. A sub- 
sequent inquiry indicated in decision block 511 inquires -3S 
if super channel hardware is available for this purpose. 
The flow continues when hardware is available and an 
inquiry is made to a memory source such as a smart card 
to determine user access privileges as per block 51 3. If 
the user has super channel privileges as per decision 40 
block 515, the flow process continues to the block 519 
which turns on a super channel RF modem and tunes to 
an assigned super channel. In block 517 the system re- 
sponds with a super channel request and in block 521 
the super channel connections is acknowledged and the 45 
TDMA cellular channel is acknowledged or dropped as 
needed in block 521 . If the user does not have access 
to a super channel the flow proceeds from block 51 5 to 
block 523 which requests alternative channel routing. 



Claims 

1 . A mobile telecommunication device for transmitting 
voice and data signals, comprising: 

a cellular radiotelephone modem including 
cellular circuitry for responding to power on to deter- 
mine access to an overhead channel and connect- 



ing to the overhead channel when available; 

a wireless high band data transmission 
modem for connecting to an assigned high band- 
width data transmission channel in response to a 
selection of the system response to the overhead 
channel request. 

2. A method of transmitting data over a high bandwidth 
network with a mobile terminal having co-resident 
cellular radiotelephone and wireless data transmis- 
sion modems, comprising the steps of: 

setting up a cellular radiotelephone call 
between an origination and destination terminal; 

communicating with the cellular radiotele- 
phone at a low bandwidth rate for arranging access 
and setup of a wide bandwidth data transmission 
system between the origination and destination ter- 
minal: 

transmitting data over the wide bandwidth data 
transmission system. 

3. A method of transmitting data over a high bandwidth 
network with a mobile terminal as claimed in claim 
2, further utilizing cellular TDMA and W-ISDN simul- 
taneously for TDMA voice transmission and wide 
band for data transmission, respectively. 

4. A mobile telecommunication device for transmitting 
voice and data signals, as claimed in claim 1; 
wherein the assigned high bandwidth data transmis- 
sion channel is a two way data channel. 

5. A method of transmitting data over a high bandwidth 
network as claimed in claim 2: 

including the step of: 

tuning to a super channel by tuning to a chan- 
nel preselected and entered into a wide band 
modem. 

6. A wireless communication system for enabling the 
transmission of data; comprising: 

a base station connected to a landline public 
telephone network and including: 

a service coordination manager; 

a fixed cellular system narrow band trans- 
ceiver; having a first controller coupled to the service 
coordination manager and connected to control a 
frequency synthesizer connected in turn to supply 
frequency to a narrow band receiver and a narrow 
band transmitter: the narrow band transmitter and 
the narrow band receiver connected to an antenna 
through a common narrow band duplexer; 

a fixed wireless ISDN wide band transceiver: 
having a second controller coupled to the service 
coordination manager and connected to control a 
second frequency synthesizer connected in turn to 
supply frequency to a wide band receiver and a wide 
band transmittenthe narrow band transmitter and 
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the narrow band receiver connected to an antenna 
through a common wide band duplexer; 

a mobile radiotelephone device, including: 

a mobile cellular system narrow band trans- 
ceiver; having a first mobile controller coupled to a s 
user voice /command interface and further con- 
nected to control a mobile frequency synthesizer 
connected to supply frequency to a narrow band 
mobile transmitter and a narrow band mobile 
receiver and the narrow band mobile transmitter and 10 
the narrow band mobile receiver connected to an 
antenna through a mobile narrow band duplexer; 

a mobile cellular system wide band ISDN 
transceiver; having a second mobile controller cou- 
pled to a user high speed data interface and further ^ 
connected to control a mobile frequency synthesizer 
connected to supply frequency to a wide band 
mobile transmitter and a wide band mobile receiver 
and the wide band mobile transmitter and the wide 
band mobile receiver connected to an antenna 20 
through a mobile wide band duplexer. 

7. A wireless communication system for enabling the 
transmission of data as claimed in claim 6; compris- 
ing: 25 

the first and second controller operating to 
select transmission media to include cellular and 
wide band transmission both singly and together. 

8. A wireless communication system for enabling the 30 
transmission of data as claimed in claim 6; compris- 
ing: 

the first and second controller operating to 
change media to conform to message content 
including adjusting to text, speech, video imaging 35 
and still imaging. 
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(57) A data transmission system includes a low 
bandwidth two way transmission network (103,104) 
which is employed to arrange access to and use of a 
wide bandwidth bearer channel (105,106) to facilitate 
the transmission of data at a wide bandwidth enhancing 
the efficiency of data transmission. In one embodiment, 
a low bandwidth telecommunication service (103,104) 
is used to set up a wide band channel connection on a 
wide band telecommunication service (105,106) to al- 
low the user to communicate high speed data without 
the necessity of overhead addressing and accessing 
communications on that channel. 
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